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PROBLEM TO BE SOLVED: To provide optical glass with 
high refractive index and medium low dispersion, 
especially the optical glass having low yielding point 
suitable for precise press forming and low liquid phase COPYRIGHT: (C)2002,JPO 
temperature, and an optical product using it. 



SOLUTION: The optical glass contains *2% and <6% 
Si02, 17-26% B203, 6-26% ZnO, 0.1-3% Li20, 28-40% 
La203, 1-8% Nb205, 1-8% Ta205 and 1-15% W03, as 
glass component by wt%, and its refractive index nd is 
1.7-1.86, the Abbe number vd is 35-50, and the optical 
product is formed by precise press forming of the 
optical glass. 



( 1 ) 



(l®H*M«ttff (JP) (12) & & $g (A) Ol)fc?ttHH&WS*» 

#^2002-12443 
(P2002-12443A) 



(43)&K B ¥«14^ 1 £ 15 B (2002. 1 . 15) 



(51;IntQ. 




F I 


T-Yn-r(##) 


/\ O O Moo 

CO ol o/Ooo 




C 0 3 C 


3/068 4 G 0 6 2 


/— » /\ o i~i i lr\f\ 

G 0 2 B 1/00 




G 0 2 B 


1/00 


3/02 






3/02 








»*jg©»8 ol (^12 h) 


(2i)aras*i 


«fR2000- 192980( P2000- 192980) 


(71) USA 


000113263 . 










(22)ffiIBB 


¥j£12*p 6 327 B (2000. 6. 27) 




*t^$f1tK4M&£-2TB 7#5-^ 








&ft *- 








«^»«f#Ktp«-&2TB7*5^- 














(74)ftSA 


100080850 








#a± »m 








«*Hfctt< 


(54) B8«©«#] 









(57) 

[HUB] KJBJff*, +<g*MR©3tt¥#7*T?*^>T, 

0 2 2XEUi6X5lU*. B2O3 17~2 6%> Zn 
O 6~26%. Li 2 0 0. 1~3%, L a 2 C>3 
28~40%. Nb20 5 1~8%, Ta 2 0 5 1 ~8 
%&&ZPNOt 1~1 5%*^, ^Ojfflgf^nd^ 
1. 72~1. 8 6. 7>v^vddt3 5~5 0T&£ 



# 182002-0 12443 



s i o 2 2 m&%ax± 6 mmxmm. 

B2O3 17~2 6fifi%. 

ZnO 6~2 611%, 

Li 2 0 0. 1~31I%> 

LaiOj 2 8~4 0I1%> 

Nb 2 0 5 1~8I1%, 

Ta 2 O s 1~811%, 

WO3 l~15il%. 



AoJSifWndAU. 7 2~1. 86, 
Ri/d*«3 5~5 0T*^^t$r#m<i:T-57t^^ 
X. 

Zr0 2 0~61t%, 
Sb 2 0 3 0~lfifi%. 

AOS i 02, B 2 0 3 , ZnO, L i 2 0> La 
2 0 3 . NbjOs, Ta 2 O s . WO3. Z r 0 2 0-&B\-^m 
7 8 MXEUnr**!*** 1 KE«©3tt*/f 5 

X. 

[if*^3] fiEf^tl/T, TiO 2 ^0~6Il 



S i 0 2 3~5. 5fiS% 

B 2 0 3 . 1 8~2 411% 

ZnO 10~2 4I1% 

L i 2 0 0. 5~2li% 

La 2 0 3 3 0~3 8lt% 

Nb 2 O s 3~7Sfi% 

Ta 2 0 5 2~611% 

WO3 3-1011% 



AOS i Oz, B 2 0 3 . ZnO. LijO, La 
2 0 3 , Nb 2 O s , TaiOi, WO3, ZrOjO^f 

«a* 8 411% m±-v&z>m#m 1 ~ 3 ©t>-rna> 1 « 



B 2 0 3 1 9~2 211% 

ZnO 16~2 31I% 

LiiO 0. 5~1. 5Sfi% 

La 2 0 3 3 2~3 6il% 

Nb 2 O s 4~6fiS% 

Ta 2 Os 2~5fifi% 

WO3 4~611% 



T&D. AOS i O;, B 2 0 3 . ZnO. L i 2 0. La 
2 0 3 . Nb 2 0 5 . TajOs, WO3. Z r 0 2 ©£H"^* 

Iffim 6 ] JBfto&fi* 6 0 0 *COT. &*SiS«A* 1 0 
0 0 < C*#lTfe?>if*«l~5©Vi-rnA^l^(CIB^O 



cat** 7] &®zri<7.j&wft-tfz>7.-?$ > z>m3mi 
~ 6 ©u-rnA» 1 «tctHm©?t^^x. 

[W*«8] Mti&H 1 ~ 7 ©wrtiA* 1 3UcfE®©7t 
[0 0 0 1] 

3. 

[0 0 0 2] 

R£3fe©&fl5] ®St^ n dAU . 7 A> •=> 1 . 8 5 fl-jfi© 
»JB«T*©3tt*^f5X-r*-3T, 7>y^&vdA*3 5~ 

©=k-5&7^;tf^;*tt, mxJi&&Wa& 0-2 2 1 3 3 
8^?g (£IT. iiiliV^) . 4#!H§¥6-3 0 5 7 
6 9*Mm (£*T. ^2^0) . #H¥8-2 6 7 
6 6*4** CBtT. &*3<hH?) l:HSSnTV»5. 

[0003] u>xa:iro3ie»«iB**aej: 

fc^StTtt&S*^ ^f7X*iSSt?JnifSj£JSA«** 

c©®is^^xA^yj7^— A^-fPis-r-sis, * 

ASgCO^TK LfcA^oT. C©±?&5*cjg 

34©J6£7£®<h©l36*£l£<*K«. :/U;*£Jtlfcttffi»Tr 

^«tV^i|*ttA«7t^7X^**e.tlT^^. 
[0 0 0 4] ±JztiLfc<t-5(-, iSSiff*. +«*MW*tt 

- T, Y 2 Q 3 £L i 2 0 itK^fcoT. #^ 



1#Sfl2002-012443 



[0 0 0 5] mtc. ^2lCfB«^n-CV^*7XtC*5 

ittmmb&^fr. sec ^30*77*^, 
aeries osotbs^a^ o it. 

[0 0 0 6] 

5 21 1 * S M t-r S fc©T? *5. 
[0 0 0 7] 

[SUBSETS £:#©#©] SWBSW* 
[0 0 0 8] #f89§ra. ^7X^ilT> 



S i 0 2 


2 n%Et_b 6 mm%&m+ 


B2O3 


17 — 2 611%, 


ZnO 


6 — 2 6 11%, 


L i 2 0 


0. 1 — 311%, 


L a 2 0 3 


2 8-4 011%, 


Nb 2 Os 


1-811%, 


Ta 2 0 5 


1 — 81*%, 


WO3 


1-1 511%, 



j&»-3fl$f*nd**l. 7 2 — 1. 8 6. T>v^ 

8cvd«<3 5-5 o-T?$>zct&&m£-rz>yt¥JJ : 7x 

[0 0 0 9] 

mwDmrnomm *»ic5^77it b 2 o 3 - 

S i O2-L a 2 0 3 -L i 2 0-Z nO-Nb 2 0 5 -T a 
2 05-W035S0^77T*5. ^S0> Y 2 0 3 £ 
*J3Wt»ibTV^V»©"r, JBSf*nd*«l. 7 2 — 
1. 8 6. 77^»vd^3 5 — 5 0 tV^iSBSf^ 



[0 0 10] *^©3t#^57tt. ^7^iL 



T, 




S i 0 2 


2 mm%sk± 6 mm%*m. 


B2O3 


17-2 611%, 


ZnO 


6-2 611%, 


L i 2 0 


0. 1-311%, 


L a 2 03 


2 8 — 4 011%, 


Nb 2 Os 


1-811%, 


Ta 2 Os 


1-811%, 


WO3 


1 — 1 511%, 



*nd**l. 7 2 — 1. 8 6, 7^^SRvd**3 5 — 5 0 

[ooii] ^ne^fiE^^jp^, aetr, 

Zr0 2 0-611%, ! 

Sb 2 0 3 0-111%, | 

iOz, B 2 0 3 , ZnO, L i 2 0, L a ■ 

2 0 3 > Nb 2 0 5 , Ta 2 0 5 , WO3, Z r 0 2 <Z>£*^# [• 

1^7 8ll%K±tn^^ ^77©itt^J: f: 

[0012] X&iSJ* I IC*lr>T, T i 0 2 £rfftci£; | 

#£T£C *©»*tt*M»ft 0-611% [: 

±fB®S-CT i 02©**«*SE |' 

^»vd) ©IBH"eJB»f*ndft»Hr*"SCi3&«7?#<5. 

L*>U 6**X£«**£7y^*vd**3 5*»<1: i 

[0 0 13] ££K±fE;tf9XJ&#<D^&l£\ 



S i 0 2 


3 — 5. 511% 


B2O3 


1 8-2 411% 


ZnO 


1 0 — 2 411% 


L i 2 0 


0. 5 — 211% 


L a 2 0 3 


3 0-38 11% 


Nb 2 0 5 


3-7 11% 


T a 2 05 


2-6 11% 


WO 3 


3—1 011% 


tb, 1FZ>S i 0 2 , 


B 2 0 3 , ZnO, L i 2 0, L a 2 



0 3 > Nb 2 0 5 > Ta 2 0 5 . WO3, ZrOjO&lftff 
1*8 4ll%«±<h-r^C^tCckD, JB*f*nd** 
1. 76-1. 8 2, 77^*vd^3 8-4 8^ 

[0 0 14] a6K,"±Eif9Xjaj»©**«*, 



B2O3 1 9-2 211% 

ZnO 16-23 11% 

L i 2O 0.5 — 1. 511% 

La 2 Os 3 2-3 611% 



( 4 ) #112002-012443 



Nb 2 05 


4-6ii% 


C S2O 


0-3%, 




T a205 


2 — 5 SS% 


P2O5 


0 — 3%, 




WO3 


4-611% 


GCI2O3 


0-5%, 




«tU /lOSiO?, B2O3, ZnO, Li2C La? 


Yb 2 0 3 


0-5%, 




O3. Nb2 


Os> Ta 2 0 5 , WO3, ZrO 2 C0^tt^* 


Ga 2 03 


0-3%, 




g£9 9fl 


«XEUi4:T*c:<!:K:«k?K ffl«f*nd*« 


L U2O3 


0-5%, 




1. 80-1. 8L 7y^ftvd^4O-4 503t¥ 


S n0 2 


0-0. 5%, 






Sb 2 0 3 


0 — 0. 5%, 








As 2 0 3 


0 — 0. 5%, 




[ooi5] jt^if^xiK inovif noif^^tc* 






















• 




[0 0 18] *9Mf9*IIItt. &Mf&ftizls 








T, 11%«^T> 






[0 0 16] I tt. tt«ffi»tLT> 11% 


Ge02 


0-5%, 








A 1 2O3 


0-3%, 




Ge02 


0-10%, 


T i O2 


0—4%, 




A 1 2O3 


0-5%, 


Z r O2 


0-5%, 




T i O2 


0-6%, 


MgO 


0 — 3%, 




Z r O2 


0-6%, 


CaO 


0 — 3%, 


1 


MgO 


0-5%, 


SrO 


0-3%, 




C aO 


0-5%, 


BaO 


0 — 3%, 


• 


S r O 


0-5%, 


Na 2 0 


0-3%, 


s 


BaO 


0-5%, 


K 2 0 


0-3%, 


f 


Na 2 0 


0-5%, 


C S2O 


0-3%, 




K 2 0 


0-5%, 


P2O5 


0 — 3%, 


f 


C S2O 


0-5%, 


GCI2O3 


0-5%, 




P2O5 


0-5%, 


Yb 2 0 3 


0-5%, 




GCI2O3 


0-9%, 


Ga203 


0 — 3%, 


: 


Yb 2 0 3 


0-10%, 


L U2O3 


0 — 5%, 




Ga203 


0-5%, 


S n02 


0 — 0. 3%, 




LU2O3 


0-10%, 


Sb 2 03 


0 — 0. 3%, 




SnOz 


0-1%, 


A s 2O3 


0 — 0. 3%, 


r 


Sb 2 0 3 


0-1 %, 








A s 2O3 


0-1 %, 
















[0 0 1 9] ±KHt&fS97> 1* II, Illttifcfc, » 










i 


[0 0 17] ^tf^vUIte, tt«dE»tUT, 


yt^tf^TsI. II, IHttfcfclC, ii«6 0 0 










Ge02 


0-5%, 






A I2O3 


0-3%, 


^0 Sfc^7XI, II, IIIttifcK: 1 2 0 0t:T 


\ 


T i O2 


0 — 4%, 




I 

\' 


Z r 0 2 


0-5%, 






MgO 


0-3%, 




f 


CaO 


0-3%, 


[0 0 2 0] ^C, 






SrO 


0-3%, 


ftlCP^TKWtS. S i O2»ii8J3SJ56»T*0, 2fi 




BaO 


0-3%, 








Na 2 0 


0-3%, 






K 2 0 


0-3%, - - 


- 5. 5fifi%T£<5o 





( 5 ) 4#§B2002-012443 



[0 0 2 1] B 2 O3t)M^T$»0, 17II%*« 

B 2 o 3 cD^frfi£LT, 

Kttl8-24li%, ckO»*K«l 9-2 21 

[0 0 2 2] ZnOM«»T^D, 6li%*iT* 

6 tt% Sffl^LS i««iaflE#±*t 5. »£L<tel 
0 — 24**%. .fcDSfSKttl 6-2 3li%t$) 
So Li 2 O^IS»TS0, 0. 

gMitsite «7^^a»iS5n&^. 31 

-211%, J:0»Sb<ttO. 5-1. 511%^ 

So 

[0 0 2 3] L a 2 0 3 fc&:£!i&frX$>9. 2 8li%* 

AS ^ffliag^±#t^o b < 30-38 11 
%. i0ff*b<U3 2-3 6HXT?*5. Nb 2 0 5 
fc&vStifcfrT&O, lSfi%*mfte@f$£TSH&T^ 
«#^nft^. 8ll%*a«t77^»vd^3 5 
**^3ftS. £?3;b<te3-7S*%> £9£?£b<te 
4 — 6ll%T^5o 

[0 0 2 4] Ta 2 O 5 ^S^t*0, 1 
5fSL<B2-5liXT?*5. W0 3 t)i&I^t» 

o . i «ax**-ctt*«aflE*«±#u. i 5 a*% * 

±0ffSb<tt4-6lIXT»5. 
[0 0 2 5] Zr0 2 ttffi*«»T»5^ 6fiS%£ 
jHA*t««««3W±#-r«. *?£b<teO-5«S 
%. £0#£b<te2-5Sfi%<7)ISBT&S. -fib 

[0 0 2 6] Ge0 2 > A 1 2 0 3 , P 2 0 5 . MgO. C 
aa Sra BaO^O^T^So ±aifcil 

fe±a? bfc±»*aAs £jajwa*<£~rrsiK 

Ht&S. Na 2 Ch K 2 CK Cs 2 0^ftM^ 
[0 0 2 7] Gd 2 0 3 . Yb 2 Q 3 , Ga 2 Q 3 > Lu 2 0 3 * 



MK^±#t^ISift§c Sn0 2 . Sb 2 0 3 , A 
[0 0 28])fc^7XL IK IIItetfeK, «ftlc 

ctoi^n, ^-Hbsnxjt^ 

ttf^XI, IK III) £^yi/Xf£7£L^#£ 

[0029] mw. ts ntzmrnvtmox ^ x ^ 

its, T^S^P^S^te, ^-fbstifcsiHt 
[0 0 3 0] »J<DJ«**tti:bT»4, 

&So -«^tt. *in*;7Xfca»s*R»a!W»c^* 

8KU ^7<7)E*HcfcoT8StTbfc^7^^J:$Wc 
JKffi"CI§WfcSli\ ^{:«t^o dCDct'p^ffiT 

tc^sorc, i o o oi;*SA§3tf**77 

[0031] ^«j7*-A*»«yuxjBK»-rntt. w 

So LTctf^T. *Sl&7 r U7*'-ASffiH 

fflfiSWU 0 0 0*0 ±fB©ct5ft:*»Ty 
[0 0 3 2] H1H Sf7l/X«gl0 1 #JCD«fcB§ 
±fcR^fc3a*-&l OJifC, ±SK TI2R^|grtI 
2St*#Jtfc^f 1 l*ilSttfcfeOTS5o #5S 
^yU7*-A4H WAft IS 2 — 20 mmHS<£> 

[0 0 3 3] *fiSM5Xyy7*-A4STa2Stf 
1 <DlH^R«bfc«, t-^- 1 2 Clf LT^ 



ttH 2002-0 12443 



f 1 lte&tamrrz. jSJBSflOSStt, TM2<Dft& 
\zWA2ntz:mWtt 1 4JCj:0=i>hn-;P$n^ < , So 

XlcilUfc. WUitt 5 x l 0 ep a • s gSKte&i&g 

tr*. BfjEo«flEta:ofcak:, #b#i 3$kt$ 

tf. ffi7J«5— 1 5 MP aS^CDtSH^ Wl0~3 
[0 0 3 4] 3Efc. ^l/fhyi/XOWf»oT 

t>, tmmm&i o o o*c*«iffiv>©T?. x^^m 

^T. _bg, TS. &*W*&gl;:JSi;TBB£!©J£tK£ 
v-f£nU>X, 1/>X7K. X'JXA, 7p'j3*> = 
[0 0 3 5] 

[0 0 3 6] %¥tf?*0*ri£tt. erRcs-r* 



(1) JB^rV End] feiZ/T -y^S: [vd] 
»f&{S?Si$S * - 3 0 r / h \z b T» 6 tifed£¥# 9 * 

(2) fE^fig [Tg] *J:rXJB«J*a« [Ts] 

jKB9M£tt«jBi>. #&sg8r/#©^#-eiiij?Eu 

(3) J&tSfig? [L. T.] 

4 0 0—1 0 5 0X:<Dmm£}WiCD-O\iMt£:mUWi&lZ 3 

[0 0 3 7] HJS^J 1-21 iSitfitifctfiJ 1-7 
*i~«4K:3K-r^f7Xfflj*»caoT*ffiCJ:0. use 
•11-2 1 SSitftMSfll 1 - 7 ©Tt^^X^PSlU 
fc. -r&fc)^, E»ibTH P 2 0 5 ttiEP^ (H 3 P 

o 4 ) . **v>Wim.x\zm&it— ism&m^ mom 

cn^i 2 0 ot;icSD^bfe)S«f^^SAL> «*f. m 
tl:«t D, iHSftl i~2i £«fctfJtt5E0!l 1 - 7 v>ymn 

[0 0 3 8] 

[SI] 



( 7 ) 4#lifl2002-0 12443 



mi 











% 


m 


W 










1 


2 


3 


4 


5 


6 


7 




S i Oa 


3 


5.5 


5.5 


4 


5.5 


3 


5.5 




JL>2 vy * 


22 


19 


22 


21 


24 


24 


18 













— 


— 


— 






A 1 ZU J 














— 


— 




T i 0: 










— 


— 


— 


- 






2 


5 


5 


4 


— 


— 


1 


73 


7 -n 0 

6 11 w 


23 


23 


16 


22 


24 


10 


24 

















— 




















— 


3 










_ 








— 


3 




D a U 











— 


— 


3 




T -i «. 


1 

X 


0.5 


1.5 


0.8 


0.5 


2 


0.5 


fin 


IN 0l 2 V/ 












— 


— 




t\.2U 






_ 




— 


— 


— 




L» S 2 VJ 
















— 




r 2 \J 5 








_ 


_ 





— 




L d 2 v 3 


32 


34 


36 


34 


38 


34 


30 




I 2 \J 3 












— 


— 


-a- 


uUJVJ 















4 


— 


0/ 

To 


Z U JU3 

















— 




Ga s 0 3 


- 




— 




— 








LU2O3 




,., 









— 


— 




NbiOs 


6 


4 


6 


5.2 


3 


7 


7 




Ta*Os 


5 


4.9 


2 


4 


2 


6 


2 




WO* 


5.9 


4 


5.9 


5 


3 


10 


3 




SnOa 


— 


0.1 


— 


— 


— 


— 


— 




Sb 2 03 


0.1 


— 




— 


— 




= 




A S 2O3 




















1 100 


100 


100 


I 100 


100 


100 


100 




Si(MB*<MLii<H 
La 2 0 a +Zii0iZr02+ 
Nb20 6 +Ta20 5 +W0 3 


99.9 


99.9 


99.9 


100 


100 


96 


91 




JB£r* [nd] 


1.8059 


1.8056 


1.8055 


1.8065 


1.7770 


1.8105 


1.8060 




T^ft [vd] 


40.5 


41.7 


42.6 


40.6 


46.7 


41.6 


41.9 






1 535 


560 


550 


545 


545 


535 


550 






570 


595 


585 


580 


580 


570 


585 






«b 


m\. 




ii 


»b 


«U 


SRU 


fcfflSJK CC) 


940 


940 


950 


950 


930 


970 


950 



[0 0 3 9] 



[*2] 



( 8 ) $$182002-012443 







« IK « 






8 


9 


1 0 


1 1 


1 2 


1 3 


1 4 




S i O2 


4 


4 


4 


4 


2 ! 


5.6 


3 




B 2 0» L 


21 


22 


22 


22 


26 


18 


26 




GeOz 


— 1 


4 


— 


— 


— 


9 


— 




AliOs 


2 


— 


— 


— 


— 


— 


5 




T i Oa 


4 


— 


4 


— 


— 


6 


— 




Z r O2 


3 


3 


3 


3 


— 


— 







ZnO 


18 


18 


18 


18 


6 


26 


20 




MgO 


3 


— 




— 


— 


— 


— 




CaO 


— 


— 


- 


— 


— 


— 


5 


SrO 


— 


— 


— 


— 


— 


— 


— 




BaO 


— 


— 


— 


— 


— 


— 


— 




L i 2O 


1 


1 


1 


1 


3 


0.3 


0.5 


m. 


Na*0 


— 


2 


- 


— 


— 


4 


— 




K2O 


— 


— 


2 


— 


— 


— 


4 




CS2O 


— 


— 


— 


2 


— 


— 


— 


P2O5 


— 


— 


— 


3 


— 


— 


— 




LazOa 


30 


32 


32 


32 


39 


28 


30 


m 


Y2O3 


— 


— 


— 


— 


— 


— 


— 


m 


GCI2O3 


— 


| — 


— 


— 


— 


— 




% 


YbiOi 


4 
















GazOs 




— 


2 




- 


- 


— 












0 










N h »0 * 

IN Ui v5 


4 


5 


A 

4 


A 

4 


Q 
O 


1 

1 


L 




T a 2 0 5 


2.9 


4 


4 


4 


1 


1 


9 




wo* 


3 


4.9 


3.9 


A 

4 


15 


1 
1 


O A 




O 11 W 2 


0.1 












ft 1 




U U2UJ 




0.1 









0.1 






ASjOl 


— 




0.1 


— 


- 


- 


- 




-& it 


100 


100 


100 


100 


100 


100 


100 




SiO2+B20 3 ^LiaO+ 
La20a+Zn0+Zr024 
Nb205+Ta20 5 W)3 


86.9 


93.9 


91.9 


92 


100 


80.9 


85.9 




JB«r* [nd] 


1.8030 


1.7865 


1.8015 


1.7810 


1.81 


1.7870 


1.741 




[vd] 


40.0 


41.6 


38,5 


41.6 


41.3 


40.4 


48.0 






550 


525 


525 


545 


520 


530 


540 




B«:^ CO 


585 


560 


560 


580 


555 


560 


570 












SBU 


mv 




mi. 




SfrtSSS CC) 


| 975 


i 970 


970 


975 


980 


985 


965 



[0 040] ^3] 



4#PS2002-012443 



S3 







X Mi M 






1 5 


1 6 


1 7 


1 8 


1 9 


2 0 


2 1 




Si O2 


3 


3 


5 


5 


5 


5 


3 




B*0 3 


26 


26 


26 


26 


26 


26 


25 ; 




GeO: 


— 


— 


— 


— 


— 


— 


— 




Ah0 3 


— 


— 


— 


— 


— 


— 


— 




TiOi 


— 


— 


— 


— 


— 


— 


3 




Zr O: 


6 


— 


— 


— 


— 


— 


3 


* 


ZnO 


20 


20 


20 


20 


20 


20 


9 


i 


MgO 


5 


— 


— 


— 


— 


— 


— 




CaO 


— 


— 


— 


— 


— 


— 


— 




SrO 


— 


5 


— 


— 


— 


— 




J* 


BaO 


— 


— 


5 


— 


— 


— 


— 




LiaO 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


2.5 


m 


Na s O 


— 


— 


— 


— 


— 


— 


— 




K2O 




— 


— 


— 


- 


— 


— 




CSaO 


4 


— 


— 


— 


- 




— 




PiOs 


— 


4 


- 


— 


— 


— 


— 




LasOa 


30 


30 


35 


30 


30 


30 


33 


£ 




— 


— 


— 


— 




— 


— 


3 


Gd«Oa 


— 


— 


4 


9 


— 


— 


— 


% 


YbiOa 










9 








GaiOa 


— 


— 


- 


— 




5 


— 




LUaOa 












9 








n 
2 


2 


1.5 


1.5 


l.b 


1 c 
1.5 


17 
# 




1 atUs 


n 
6 


Q 
O 


1.0 


1.0 


c c 

u • u 


l.b 


0 
L 




W U I 


1.4 


1.5 


1.5 


0 c 

6.5 


1.5 


1.5 


12.5 




0 *s r\ 

0 n u 2 


















0 DIU3 













_ 









AstOs 


0.1 


— 


— 


— 


— 


— 


— 




* ft 


100 


100 


100 


100 


100 


100 


100 




Si02+B 2 O3+Li»0f 
La 2 0sfZn0+Zr02+ 
NbjOs+TaaOs+mh 


90.9 


91 


91 


91 


91 


86 


97 




Mir* [nd] 


1.7635 


1.7625 


1.7665 


1.7725 


1.7745 


1.7635 


1.8415 


$3 


7v<tk [vd] 


46.3 


46.0 


49.1 


47.5 


48.0 


49.4 


38.6 






550 


555 


560 


555 


565 


560 


530 




b«jS CC) 


580 


585 


590 


585 


595 


590 


565 








&b 


»U 


«U 


Mb 


mv 


ML 




StfflJgS CC) 


965 


970 


985 


950 


960 


940 


920 



[0 04 1] 



«4] 



( 10 ) 



^^2002-012443 



$k4 











1 L 

it 


l£ 


Wl 










1 


2 


3 


4 


5 


n 
O 


7 




S i 0: 


3 


4 


5 


7.5 


1 


4.2 


3.2 




B 2 Oa 


22 


21 


26 


18 


38 


25.3 


25.1 




GeOi 


— 


— 






~~ 




~ 




AI2O3 


— 


2 




— 


~~~ 








Ti O2 


— 


4 


— 




~~~ 








ZrO a 


2 


3 




9 


5 






iS 


ZnO 


23 


18 


20 


15 


22 


22.8 


26.2 




MgO 


— 


3 


— 


*— 


— 


— 


— 


"7 


CaO 


— 


— 


— 


— 


10 


5 


— 




Sr O 


— 


— 


— 


— 


— 


— 


— 


X 


BaO 


— 


— 


5 


— 


— 


— 


— 




Li*0 


1 


1 


0.5 


2 


2 


0.1 


0.6 


S& 


Na 2 0 


— 


— 


— 


— 


— 


0.9 


— 




K2O 


— 


— 


— 


— 


— 


— 


— 




CszO 


— 


— 


1 — 


— 


— 


— 


— 




PzO* 


— 


— 


— 




— 


— 


— 




L a 2 O 3 


29 


27 


32 


36.5 


21 


41.3 


26.9 


S 




3 


3 


3 


— 


— 


— 


3.8 




Gd20i 


— 


— 


4 


— 


— 


— 


— 


% 


YbjOa 


— 


4 


— 


— 


— 


— 


— 




Ga 2 0 3 


















LUjOs 










— 


— 


— 




IN U2U5 


0 


A 


1.0 


7 










X Cl 3 W 5 




9 Q 


1 5 
1 • 0 








10 »o 






& q 
















q -n n 0 




ft 1 














O UJU3 


n 1 

U.I 








1 
1 








A S2O3 




— 


— 


— 




0.4 






^ IN- 


100 


100 


100 


100 


100 


100 


100 




SiOi+BiOa+LhO* 
LazOa+ZnO+ZrOif 
Nb 2 05+Ta205+W0a 


96.9 


83.9 


88 


100 


89 


93.7 


95.8 




mtffm [nd] 


1.8049 


1.8021 


1.7654 


1.8139 


1.6999 


1.7394 


1.761 




[vd] 


40.6 


40.1 


49.2 


40.4 


51.6 


49 


45.5 






545 


560 


565 


540 










flfeA rc> 


580 


595 


595 




563 


598 


600 






m*> 


m*> 


*D 


*0 


Mb 


Ml, 








960 


1000 


1005 


1005 


960 


1010 


1015 



[0 042] 1 ~ 4 <D%9Xifi±SB2t&# 

7X1, II, IIIKfflSU H5SCT5-1 i©#7xa* 
±E3t^7XI, IIKfflMSU *S6^J1 2~2 l©# 
7X*iJiia)t^7X I ittS:#J4CD;tf^X 

$l3<D2mm5, 13, 1 6 fC^TfeffifLfctf^XT 

[0 0 4 3] aEl~*4*»6W6*»tt«t'5K. *S5« 1 
~2 lCDSvff^X JSJFr^nddU. 72~ 

1. 8 6, T«>^iS vd*«3 5~ 5 OfiDlSHJC*t), # 
7X£MITglt5 6 5TOT, IMTsB6 0 0 



[0 0 4 4]—^, Jt&flll, 2, 3©#^Xtt, I^SS 
#11, 8, 1 7©#^XroL a 2 03^Y203fC®mbfc 
J*tfc0IJl~4, 7CD#^Xte, 1 2 0 0t 

u fc t * (D^mmmw ? x + tc?s# l t*5 o . 

0U2~4, 6, 7O^7X(i)gWgAn 0 0 0t£(± 
l/>XY«ct*CD7 l 6^MD D D^#»Syi/X^t-^feii60^ 



( 11 ) 



#^2002-012443 



coo45] mmm22 

mwzm^Timwmmxux-rz z. t. \z£ k> tmm v 
pge.nT. mmu>x. s>uu>x. u>xtu 

-f. #U=]*>5^-^t*©^#S3S±^{c® 

[0 0 4 6] \S.m 2 ~ 2 0 mm©»t j^SS^J 

1 lWiSSi^iLTk-;?-l 2CiimL-T5^ 

i^CD*AS*^l 0 6~ 1 O'P a • s ttz&i&mt VIZ 

mi*±JjfrZWVTf&MMft<D&i8.Mfi<7X9i&Xl' 
XLfc. XUX<DK.t)\-Z8MP a. Xl/y^^te 3 OfJ> 

xvxm&fzntt^xtfmw&i.m 1 s^rs* 2 



[0 0 4 7] 

[^©xS^] *^lCctn«\ Sifr^nddU. 7 2 
~1. 8 3. 7-y^vd7&^3 5 — 5 OOiiSH^m. 4 1 

y uxf&m\zm Ltzyt^tfyx &mm-tz> z. 

^^ifroS^J^H. BKf^nddU. 7 2~1. 8 
3 , T y v d#* 3 5~5 0 ©ig®#r*. +{£#f!rt# 

[igffiCDfg^SliBj] 

[ia i ] mmxu^m&m<D 1 w^Bs^-rigr® 

[^©§893] 

1 ±1! 

2 Tiy 

3 mftm 

1 0 3£J#£ 
1 1 53SfF 
1 3 £PL«S 



[Ell] 



12 





F^— 4G062 AA04 BB05 BB08 DA03 DB01 
DC04 DDOl DE03 DE04 DFOl 
EA02 EA03 EBOl ECOl EDOl 
EEOl EFOl EGOl FAOl FBOl 
FCOl FC02 FC03 FDOl FEOl 
FFOl FG03 FH03 FJOl FK04 
FK05 FLOl GAOl GAIO GBOl 
GCOl GDOl GEOl HHOl HH03 
HH05 HH07 HH08 HH09 HH11 
HH13 HH15 HH17 HH20 JJOl 
JJ03 IJ04 JJ05 JJ07 JJIO 
KKOl KK03 KK05 KK07 KKIO 
MM02 NNOl NN02 



